Preparation of Enantioselective Membranes for Optical Resolution of Chiral Compounds  by Ingole, P.G. et al.
 Procedia Engineering  44 ( 2012 )  358 – 360 
1877-7058 © 2012 Published by Elsevier Ltd.
doi: 10.1016/j.proeng.2012.08.414 
(XURPHPEUDQH&RQIHUHQFH
>2&@
3UHSDUDWLRQRIHQDQWLRVHOHFWLYHPHPEUDQHVIRURSWLFDOUHVROXWLRQRIFKLUDOFRPSRXQGV
3*,QJROH+&%DMDM.6LQJK
&HQWUDO6DOW	0DULQH&KHPLFDOV5HVHDUFK,QVWLWXWH,QGLD
$EVWUDFW
(QDQWLRVHOHFWLYH WKLQ ILOP FRPSRVLWH SRO\PHU PHPEUDQHV ZHUH SUHSDUHG E\ LQWHUIDFLDO FR
SRO\PHUL]DWLRQ RI D PL[WXUH RI GLIIHUHQW FKLUDO FRPSRXQGV HVSHFLDOO\ DPLQR DFLGV DQG
SLSHUD]LQHZLWKWULPHVR\OFKORULGH LQVLWXRQSRO\VXOIRQHXOWUDILOWUDWLRQPHPEUDQH7KHFKHPLFDO
FRPSRVLWLRQV RI FRPSRVLWH PHPEUDQHV ZHUH GHWHUPLQHG E\ $75)7,5 0HPEUDQHV DUH
FKDUDFWHUL]HG E\ XVLQJ 6FDQQLQJ (OHFWURQ 0LFURVFRS\ 6(0 DQG $WRPLF )RUFH 0LFURVFRS\
$)0  7KH RSWLFDO UHVROXWLRQ RI ĮDPLQR DFLGV ZDV SHUIRUPHG LQ SUHVVXUH GULYHQ
VHSDUDWLRQPRGHDWGLIIHUHQWSUHVVXUHVXVLQJDTXHRXVVROXWLRQV7KHHIIHFWVRIGLIIHUHQWSURFHVV
SDUDPHWHUV VXFK DV RSHUDWLQJ SUHVVXUH SHUPHDWLRQ WLPH DQG IHHG FRQFHQWUDWLRQ RQ WKH
SHUIRUPDQFH RI PHPEUDQHV ZHUH VWXGLHG 7KH FRPSRVLWH PHPEUDQHV H[KLELWHG 
VHSDUDWLRQRIDPLQRDFLGV7KHPHPEUDQHSHUPHDWHG'HQDQWLRPHUVSUHIHUHQWLDOO\VXFKWKDWDQ
HQDQWLRPHULFH[FHVVRIIRU'HQDQWLRPHURIDPLQRDFLGVLQSHUPHDWHVZHUHDFKLHYHG
7KHFRUUHVSRQGLQJVHSDUDWLRQIDFWRUVĮZHUHLQWKHUDQJHRI+LJKHQDQWLRPHULFH[FHVV
ZDVREWDLQHGDWGLOXWHIHHGVROXWLRQV
.H\ZRUGV (QDQWLRVHOHFWLYH PHPEUDQH Į$PLQR DFLGV 2SWLFDO UHVROXWLRQ FKLUDO VHOHFWRUV
7ULPHVR\OFKORULGH

,QWURGXFWLRQ
,Q WKH UHFHQW \HDUV UHTXLUHPHQWRIRSWLFDOO\SXUHFKLUDOFRPSRXQGVKDV LQFUHDVHGPDQ\ IROGV
ZKLFK KDV DFFHOHUDWHG WKH GHYHORSPHQW RI QHZ VWUDWHJLHV WR SUHSDUH RSWLFDOO\ SXUH FKLUDO
FRPSRXQGV (QDQWLRVHSDUDWLRQ WKURXJK PHPEUDQH SURFHVV LV SURPLVLQJ EHFDXVH PHPEUDQH
SURFHVVHVDUHFRQWLQXRXVHFRIULHQGO\HFRQRPLFDODQGHDV\WRVFDOHXS7KHFKLUDOUHFRJQLWLRQ
PHFKDQLVP UHVSRQVLEOH IRUVHSDUDWLRQRIHQDQWLRPHUVFDQEH LQWURGXFHG LQ WKHPHPEUDQHE\
YDULRXVPHDQVVXFKDVLQFRUSRUDWLRQRIFKLUDOVHOHFWRUVLQWKHPHPEUDQHGXULQJLWVSUHSDUDWLRQ
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OD\HUHGLQWHJUDOO\VNLQQHGDV\PPHWULFPHPEUDQHVEHFDXVHHDFKOD\HURIFRPSRVLWHPHPEUDQH
FDQ EH RSWLPL]HG LQGHSHQGHQWO\ IRU RSWLPXP SHUIRUPDQFH )XUWKHU VHOHFWLYH OD\HU EHLQJ
H[WUHPHO\ WKLQ ȝP WKHVROXWHGLIIXVHV WKURXJK LW UDSLGO\DVD UHVXOW WKHSURGXFWLYLW\RI WKH
SURFHVV LQFUHDVHV 7KH VHOHFWLYH OD\HU RI FRPSRVLWH PHPEUDQH FDQ EH SUHSDUHG E\ DQ\ RI
IROORZLQJWHFKQLTXHVGLSFRDWLQJVSUD\FRDWLQJVSLQFRDWLQJLQWHUIDFLDOSRO\PHUL]DWLRQSODVPD
SRO\PHUL]DWLRQ DQG JUDIWLQJ KRZHYHU LQ VLWX LQWHUIDFLDO SRO\PHUL]DWLRQ WHFKQLTXH LV SUHIHUUHG
7KHFKLUDOVHOHFWLYHFRPSRVLWHPHPEUDQHVKDYHEHHQSUHSDUHGIURPYDULRXVNLQGVRIPDWHULDOV
IRUH[DPSOHE\SUHSDULQJDWKLQILOPRIFKLWRVDQȕF\FORGH[WULQRQQ\ORQVXEVWUDWHPHPEUDQH
E\FRDWLQJDWKLQ ILOPRI=QPHWDOFRPSOH[KDYLQJFKLUDO OLJDQGVRQSRO\VXOIRQHPHPEUDQH>@
E\ IRUPLQJ WKLQ ILOP RI GLEDVLF ĮDPLQR DFLG DQG FURVV OLQNHG WKURXJK DPLGH OLQNDJH RQ
SRO\VXOIRQHPHPEUDQH>@HWF
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3UHSDUDWLRQRI&KLUDOVHOHFWLYH OD\HURQSRO\VXOIRQHPHPEUDQH7KHFKLUDOVHOHFWLYH OD\HU
ZDV SUHSDUHG LQVLWX RQ WKH VXUIDFH RI SRO\VXOIRQHPHPEUDQHE\ LQWHUIDFLDO SRO\PHUL]DWLRQ RI
SLSHUD]LQHDQGFKLUDOVHOHFWRUVZLWKWULPHVR\OFKORULGH70&7KHJHQHUDOPHFKDQLVWLFSDWKZD\
LV VKRZQ LQ)LJ  7KRURXJKO\ZDVKHGSRO\VXOIRQHPHPEUDQHZDV LPPHUVHG LQ DQ DTXHRXV
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VROXWLRQRISLSHUD]LQHDQG/HQDQWLRPHUS+IRUPLQIROORZHGE\GUDLQLQJRIIIRUPLQ
WRUHPRYHH[FHVVVROXWLRQDQGWKHQLPPHUVHGLQWRWULPHVR\OFKORULGHVROXWLRQLQKH[DQHIRU
PLQ 7KH SRO\PHUL]DWLRQ UHDFWLRQ RFFXUV DW WKH VXUIDFH RI SRO\VXOIRQHPHPEUDQH UHVXOWLQJ LQ
IRUPDWLRQ RI DQ XOWUDWKLQ OD\HU RI FURVVOLQNHG FRSRO\DPLGH KDYLQJ FKLUDO FDUERQ DWRPV 7KH
FRPSRVLWH PHPEUDQH VR REWDLQHG ZDV FXUHG LQ KRW DLU FLUFXODWLRQ DW  & IRU  PLQ
ZKHUHE\SRO\PHUOD\HUDWWDLQVFKHPLFDOVWDELOLW\
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)LJ0HFKDQLVWLFSDWKZD\RIHQDQWLRVHOHFWLYHSRO\PHUPHPEUDQHV)LJHHZUWWLPH

(QDQWLRVHOHFWLYLW\RIPHPEUDQHV
7KHHQDQWLRVHOHFWLYLW\RIPHPEUDQHVREYLRXVO\GHSHQGVRQWKHFRPSRVLWLRQRIFRDWLQJVROXWLRQ
7KH FRPSRVLWH PHPEUDQH SUHSDUHG IURP FRDWLQJ VROXWLRQ FRQWDLQLQJ SLSHUD]LQH DQG /
HQDQWLRPHU LQ HTXDO SURSRUWLRQ :: VKRZHG RSWLPXP HQDQWLRVHOHFWLYLW\ aHH DQG
PHPEUDQHV SUHSDUHG IURP FRDWLQJ VROXWLRQ KDYLQJ DQ\ RWKHU PRQRPHU UDWLR H[KLELWHG
FRPSDUDWLYHO\ ORZ HQDQWLRVHOHFWLYLW\ 7KH DPRXQW RI FKLUDO UHFRJQLWLRQ VLWHV SHU XQLW DUHD RI
PHPEUDQHFKLUDOGHQVLW\ LVRQHRIWKHLPSRUWDQWIDFWRUVWRUHJXODWHWKHPHPEUDQH¶VDELOLW\RI
FKLUDO VHSDUDWLRQ)LJ  7KH FRQFHQWUDWLRQ RI WKH IHHG VROXWLRQ KDV SURQRXQFHGDQGDGYHUVH
HIIHFWRQHHDVVHHQEHFDXVH IURPFRQFHQWUDWHG IHHG WRRPDQ\VROXWHPROHFXOHVSHQHWUDWH
WKHPHPEUDQHDWDWLPHKRZHYHUDOOPROHFXOHVFDQQRWLQWHUDFWVWRVHSDUDWLRQVLWHV)HZRIWKH
SHUPHDWLQJ /LVRPHUV FRPH LQ FRQWDFW WR FKLUDO UHFRJQLWLRQ VLWH LQWHUDFWV RWKHU PROHFXOHV
SHUPHDWHWKURXJKWKHPHPEUDQHZLWKRXWLQWHUDFWLRQUHVXOWLQJLQKLJKVROXWHIOX[DVDZKROHZLWK
FRPSDUDWLYHO\PRUHIOX[RI/LVRPHU7KHRSWLFDOUHVROXWLRQWKURXJKPHPEUDQHPD\WDNHSODFH
DVVRUSWLRQVHOHFWLYHWUDQVSRUWRUGLIIXVLRQVHOHFWLYHWUDQVSRUW7KHHQDQWLRVHOHFWLYHPHPEUDQH
DFWVDVEDUULHU LQ UHVROXWLRQSURFHVVDQGVHOHFWLYHO\ WUDQVSRUWVRQHHQDQWLRPHUGXH WRVWHUHR
VSHFLILF LQWHUDFWLRQEHWZHHQHQDQWLRPHUDQGFKLUDO UHFRJQLWLRQVLWHVSUHVHQW LQ WKHPHPEUDQH
7KH WUDQVSRUW RI D VROXWH WKURXJK SRURXVPHPEUDQH FRXOG EH H[SODLQHG HLWKHU E\ SRUH IORZ
PRGHORUE\VROXWLRQGLIIXVLRQPRGHO

&RQFOXVLRQV 7KH FRPSRVLWH
PHPEUDQHVKDYLQJFKLUDO HQYLURQPHQW
GLVWLQJXLVKHG HQDQWLRPHUV DQG
SHUPHDWHG 'HQDQWLRPHU RI DPLQR
DFLGV SUHIHUHQWLDOO\ UHVXOWLQJ '
HQDQWLRPHU HQULFKHG SHUPHDWH 7KH
FRPSRVLWLRQ RI VROXWLRQV XVHG IRU
SUHSDULQJ HQDQWLRVHOHFWLYH OD\HU KDV
SURQRXQFHG HIIHFW RQ WKH PHPEUDQH
SHUIRUPDQFH7KHUDWLRRIPRQRPHUVLQ
FRDWLQJ VROXWLRQ LV HTXDOO\ LPSRUWDQW
GXH WR WKHLU YDULHG UHDFWLYLW\ 7KH
SHUPHDWLRQ SUHVVXUH LV RI JUHDW
)LJD6XUIDFHRIPHPEUDQH  )LJE7UDQVYHUVH
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FRQVHTXHQFH LQ HQDQWLRPHULF
VHSDUDWLRQ ORZHVW SUHVVXUH LV
DGYLVDEOH EHFDXVHKLJKSUHVVXUHPD\
UHGXFHWKH
LQWHUPROHFXODU LQWHUDFWLRQEHWZHHQ WKHFKLUDO UHFRJQLWLRQVLWHVDYDLODEOHRQ WKHPHPEUDQHDQG
SHUPHDWLQJHQDQWLRPHUVWKXVPD\DIIHFWWKHHQDQWLRVHSDUDWLRQDGYHUVHO\7KHFRQFHQWUDWLRQRI
IHHG VROXWLRQ LV HTXDOO\ LPSRUWDQW WR DFKLHYH RSWLPXP HQDQWLRVHSDUDWLRQ +LJKHU IHHG
FRQFHQWUDWLRQ UHVXOWV SRRU HQDQWLRVHSDUDWLRQ EHFDXVH WKH SRVVLELOLW\ RI LQWHUPROHFXODU
LQWHUDFWLRQEHWZHHQWKHFKLUDOUHFRJQLWLRQVLWHVPLQLPL]HV7KHSHUPHDWLRQWLPHGLGQRWDOWHUWKH
SHUIRUPDQFHRIPHPEUDQHVWKLVLVDQLQGLFDWLYHRIPHPEUDQHVVWDELOLW\
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